Abstract-In this paper, we have studied and surveyed the field of robotic hand and the works that have been done in this area related to types of materials such as piezoresistive, piezoelectric and capacitive as well as a few types of pressure sensors. It indicates that piezoresistive pressure sensor is the best technique that can be used to implement a robotic hand for pick and place application. An adequate experiment of pressure sensor interfacing and calibration have been done in this paper. As a preliminary result of the works, output voltage (V) of the pressure sensor versus applied force input (N) are presented. Furthermore, this framework can be used to derive a new approach of pressure sensor distribution on the robotic hand based on complex algorithm of controlling applied pressures.
I. INTRODUCTION
The human hand is one of the most important organ in a body. It can arrive at narrow places and can execute complex operations. It can bend its fingers at diverse angles to pick or hold different objects and apply force via fingers or palm area. It is very useful in many difficult applications; thus, we understand why researchers intensely interested in it. Grasping by human is easy but robots can presently do only under accurately constrained conditions. Hence, there is a need of a robotic hand which can execute the same procedure as a human hand does in real time. In the past, the abilities of humanoid robots focused on walking recently, some robotic hands have been developed and there has been a mounting interest in supplying them with proceeding manipulation capabilities [1] [2] [3] [4] . Robotic hands are made to complete tasks whenever required so, there are a lot of purposes for robotic hands for example repetitive tasks, dangerous tasks, maintenance and repair depending on the application like picking and sorting cookies [5] , military robots [6] , welding robots [7] and nuclear industry robots [8] respectively. The pressure sensor is widely used in the robotic hands manufacturing with different types of material such as piezoresistive, piezoelectric and capacitive which achieve a high sensitivity with some differences. For any dexterous manipulation, some sort of pressure sensing must be incorporated in a robotic manipulator. The pressure feedback mechanism has attracted the attention of numerous researchers in various elds ranging from development of simulators for training to industrial application.
II. PICK AND PLACE
Robotic hands are widely used in manufacturing industry. Normally, it is used for pick and place robot (such as packaging, palletizing ) which takes a product from one spot in the manufacturing process and places it in another location. Pick and place robots are more accurate and do not fatigue while doing backbreaking or hard to maneuver movements that may be difficult for humans. A good example is a robot picking items off a conveyor belt and placing them into packaging boxes [9] . Which eliminates human errors and gets more precise work. Another example, new robotic hands have equipped with eyes, ears, etc. To give robots more autonomy, and to allow them to act efficiently in our various, cluttered, and changing environment, they must be prepared with robust, dexterous tools for perception and intelligence. In addition, a programming robotic hands system for operation flexible "pick and place" behavior using visual sensitivity has been developed. This system uses specific visual techniques for locating objects. After the camera is calibrated [10] , the employer can define pick and place object position, and finally, the robotic hand runs the pick and place behavior defined on the image space. The benefit of these techniques to solve and accomplish most of the task that can't be done by human beings and also to be faster and shorter in production timing. As the need for sensors grows in many applications, there are many types of sensors that used for pick and place like Resistive, Piezoresistive, based on Tunnel Effect, Capacitive, Optical, Ultrasonic, Magnetic, and Piezoelectric. The relative merits and demerits of some materials are given in Table I .
Piezoresistive sensors use the change of the electrical resistance in a material when it has been mechanically deformed. The resistance of a piezoresistor is given in (1).
(1) Where , , and t denote the resistivity, length, thickness of the piezoresistor and the width of the contact respectively. Capacitive sensors consist of a plate capacitor, in which, the distance between plate area is changed by the applied force by shifting their relative position. Because of capacitive sensors very small, which allows the construction of intense sensor arrays, and also allow dynamic measurements. Dobrzynska and Gijs [11] designed a flexible force sensor using four redundant capacitors. The sensitivity achievable of this design is 2fF/N. Piezoelectric materials have the property of generating a charge / voltage proportional to the applied force/pressure. Thus, they can be used both as sensors and actuators because of generating force due to electrical input and due to this property they fall under the category of 'Smart Materials'. Piezoelectric materials are suitable for use as tactile sensors.
The main different between piezoresistive and piezoelectric effect is in the sense that is changing resistance at the piezoresistive but produce voltage at the Piezoelectric when it is deformed. The sensitivity of piezoelectric force sensors is measured in terms of C/N, with sensitivity reported up to 130pC/N. Fig. 1 shows the Multi-Fingered Robotic Hand with Distributed Piezoresistive Pressure Sensor.
Microelectromechanical Systems (MEMs) play a considerable role in new sensors developments and used the process technology for developing accelerometers, gyroscopes, tilt sensing, pressure sensors, biomedical, optical devices, temperature and flow sensors because it provides the benefits of small size, low weight, low cost, high performance, largescale integration, less power consumption, wider operating temperature and higher output signal [12] . [13] . 
III. PRESSURE SENSOR APPLICATION
Robotic hands driven by pressure sensor are widely used in various applications. Artificial intelligence, for instance, fabricates large-area pressure sensors with mechanical flexibility to produce a sensitive skin which uses as a switching matrix in a pressure sensor and skin sensitivity will be very essential for future robots used by humans in daily life for housekeeping and entertainment purposes [14] . In Medical application, fabricates miniature optical fiber pressure sensor for invasive measurement of blood pressure. There is a thin polymer diaphragm that is located inside a cavity end of the optical fiber which considered the significant component [15] . This fabrication technique offers simple and low cost disposable medical pressure sensor production. Automobiles, a brake pad pressure distribution which provides instant insight into the dynamic forces and pressures acting between a brake pad and rotor or brake shoe and drum. This system appears irregular pressures exist between surfaces, predicting wear and stress on the pad. Design engineers use this information to solve many problems that face them, such as decrease brake noise, vibration, and harshness through design upgrading [16, 17] . Measure and analyze the grasping function of human hands is also considered as an application of the pressure sensor. The main device of the system is a sensor glove which used to measure and record the operation force distribution in the hands in real time [18] . Recently pressure sensor has been used to evaluate the different forces required for a human hand to grasp an object while wearing gloves. If appropriate sensors are available, the interaction between a robotic hand and object can be rightly controlled. From the reference mention above we found the piezoresistive is the best type to be used for the pressure sensor for picking and placing because of low cost, high sensitivity, low noise, more reliability, relatively simple construction, linear responsivity with applied pressure, longterm stability, and maturity of the technology [19] . The force sensor operates on the principle that the resistance of substrate material implanted piezoresistive will increase when the resistors flex under an applied force.
IV. EXPERIMENT OF PRESSURE TESTING

A. Pressure Sensor
A piezoresistive sensing device in which resistance is inversely proportional to applied force. The sensor is typically used to measure the interface between two objects. The sensor that has been used is a Tekscan FlexiForce force sensor,which is shown in Fig. 2 . The FlexiForce sensors can be used to measure both static and dynamic forces (up to 1000 lbf.), and are thin enough to enable non-intrusive 
B. Calibration And Experiment
Calibration is the method by which the output is related to an actual engineering un or Newtons. To calibrate, apply a known f and equate the sensor resistance output t procedure is repeated with different pressur whole range of measurement is covered. Fig  Force vs . resistance and Force vs. conductan force sensor is unloaded, its resistance is ver force is applied to the sensor, this resistance interpolation can then be done between z known calibration loads, to determine the that matches the sensor output range. Fig. 4 shows an example of an analog pre potentiometer as an input and known force f value, then by using (ADC) technique w appear the output voltage which leads relationship between force in LB with voltag sensing properties, sensitivity than any sensing area is a sensor. By using an rcuit, this force can n be fed into one of ts of the transducer sensor's electrical nit, such as pounds force to the sensor, to this force. This re settings until the g. 3 shows both the nce (1/R). When the ry high but, when a e decrease. A linear zero load and the actual force range essure sensor using for every resistance with PIC16F877A s to finding the ge in V.
orce pressure sensor. Table II shows in detail the applied force. Equation (2) repr Vcc is the voltage supply and e with value 10k , Vo is the out resistance which represents the at no load equal more than 5M observed before and after app 
V. HAND CONTROL SYSTEM
In view of the foregoing propositions, we propose measuring the pressure using a piezoresistive pressure sensor to apply pick and place for objects. The main concern is how to control robotic hands so that they can execute manipulation tasks with the same dexterity and intuition as human hands and to determine how should the hand be configured relative to the object, in order to bring the hand regions into contact with their corresponding object regions. For example, if there are two objects A and B with 1 kg and 2 kg respectively, then define and measure the right pressure for each one as needed. After that, from the intelligent feedback control generate the exact force in order to hold and manipulate objects as required. The function of the feedback control is to relocate objects arbitrarily for the aim of the task to ensure that object holding properly. Fig. 5 shows the model of robotic hand with the pressure sensor application.
A controller for safe manipulation has to be able to perceive grasping forces while at the same time exert forces on the manipulated object to move it to a required state [20] . This means that the ngers have to exert compressive contact forces on the object, while the equilibrium and stability conditions of the ngers and the object are satis ed. Finally, the ability to grasp and the ability to hold should be achieved. The first condition (ability to grasp) being able to achieve stable equilibrium in a range of freely moving objects just using the ngers (and palm) of the hand."Also, the second condition (ability to hold) being able to keep the grasped objects in the hand while disturbing forces are applied to the objects."
VI. CONCLUSION
There are various types of pressure sensor using for grasping different objects by a robotic hand system with high sensitivity. This paper demonstrates that piezoresistive is the best type to be used for the pressure sensor applications which need high sensitivity compare with piezoelectric and capacitive sensors. Sensor like piezoelectric pressure sensor is typically used for slip detection, whereas capacitive pressure sensor is more suitable for high flexibility application. Future developments include a new approach of pressure sensor distribution on the robotic hand based on complex algorithm of controlling applied pressure with high sensitivity and accuracy. 
